ABSTRACT. Objectives. To describe breastfeeding practices from 0 to 12 months of age in 4 small towns that are representative of urban northeast Brazil and to identify factors associated with introduction of other milk in the first month of life.
T he Brazilian national breastfeeding promotion program began in 1981 and was noted for its intensity, coverage, and innovation. 1 Each state organized training for all categories of health professionals and also for traditional healers and others in the nonformal health sector. High-profile mass media campaigns featured national superstars, and legislation was passed on issues such as the advertising of breast milk substitutes and increased maternity leave. 2 Brazil also has been an active participant in the Baby Friendly Hospital Initiative, and in 1998 there were 103 accredited hospitals. 3 Data from national surveys showed an increase in the median duration of breastfeeding from 74 days in 1975 to 167 days in 1989. 2 In 1996, this figure was estimated to have risen to 210 days. 4 Despite commendable government policies and Brazil's prominence in breastfeeding promotion, both the duration of exclusive breastfeeding and the total duration remain well below those recommended by the World Health Organization. Venâncio and Monteiro 2 offered various suggestions to explain this situation, such as contravention of legislation on advertising of breast milk substitutes and inadequate training of health professionals.
In the northeast of the country, the poorest region, the breastfeeding situation is worse than the national picture. 5 In the mid-1990s, the median duration there was estimated at only 136 days, 4 and Ͻ10% of infants were breastfed exclusively at age 1 month. 6 Furthermore, data from the state of Pernambuco collected in 1991 and in 1997 showed that although there was some improvement in breastfeeding indicators in the metropolitan area around the capital, Recife, urban areas in the interior showed no such improvement. 7 The benefits of breastfeeding, especially exclusive breastfeeding, are well established, 8, 9 particularly in poorer environments where the early introduction of other milk is of particular concern because of the risk of pathogen contamination and overdilution of milk leading to increased risks of morbidity and undernutrition. 9 Thus, there is a need to understand better the factors associated with particular feeding patterns, especially the early introduction of other liquids. This article describes breastfeeding patterns and associated factors in a cohort of 364 newborns in 4 small towns in the interior of Pernambuco, northeast Brazil. In particular, the risk factors for early introduction of other milk are evaluated. Potential actions to improve breastfeeding practices are discussed.
METHODS

Study Site and Population
The study was conducted in 4 small towns in the interior of the state of Pernambuco, northeast Brazil. The largest of the towns, Palmares, has a population of 60 000, and the other 3 towns (Catende, Á gua Preta, and Joaquim Nabuco) are within a 15-km radius. The economy of the region is based mostly on growing and processing sugar cane, and few work outside this sector. There are a total of 6 hospitals in these towns, and Ͼ90% of deliveries occur in them. None is accredited as Baby Friendly. Informed consent was obtained from all mothers, and the research protocol was approved by the Ethical Committees of the Federal University of Pernambuco and the London School of Hygiene and Tropical Medicine.
The sample comprised 364 mothers who delivered in these hospitals during January to August 1998. These mother-infant pairs constituted a subsample of a larger cohort of infants who were born during September 1997 to August 1998 and were being followed prospectively to investigate feeding practices, growth, and morbidity. This cohort comprised all children from the 4 towns who were born with a birth weight of Ͻ3000 g and an equal number of those born with a birth weight of Ն3000 g. Multiple births and those with congenital abnormalities were excluded. For this study of breastfeeding, the 438 cohort children who were born during January to August 1998 were eligible for inclusion except for those who were born with birth weight of Ͻ2500 g (42 [9.6%]) as it was believed that their risk factors for early introduction of nonbreast milk may differ from those of the majority of infants. Of the remaining 396 mother-infant pairs, 32 (8%) mothers delivered and were discharged during a weekend and were not available for interview in the maternity ward.
Data Collection
Mothers were recruited in the maternity wards and interviewed on 2 occasions using a semistructured questionnaire administered by 1 of 2 trained interviewers, both with higher education and including 1 of the authors (N.L.S.). The first interview was at the maternity ward within 24 hours of delivery. The aim was to ascertain mothers' intentions regarding breastfeeding; pacifiers; introduction of water, teas, and other milk; and intended total duration of breastfeeding. The first interview also inquired about antenatal care and delivery room practices, particularly in relation to support of breastfeeding. Their perceptions of home support and the advantages of breastfeeding also were sought. The second interview was at home after other milk had been started and established (ie, given at least once every day for 7 days). At this interview, the questions about perceptions of the advantages of breastfeeding and home support were repeated. Initial and current problems pertaining to breastfeeding were ascertained, together with information on use of pacifiers.
In both the first and second interviews, mothers' own explanations about the reasons for starting other milk were investigated, using techniques based on the application of attribution theory. 10 First, a number of plausible reasons for starting other milk or stopping breastfeeding were obtained from the literature and from other research studies in the region. Mothers then were asked to evaluate 28 reasons, using 5-point Likert scales, 10 ranging from 1 (not important at all) to 5 (very important). Conceptually, these reasons belonged to 4 categories: some were related to the mothers themselves (breastfeeding is very tiring, breastfeeding impairs the sleep of the mother at night, breastfeeding takes too much time, breastfeeding makes mother agitated, among others); some were related to the infant (infant who is breastfed cries a lot, infant who is breastfed is always hungry, infant who is breastfed is very slim, among others); some were related to breast milk (breast milk is weak, breast milk has dried up); and some were related to family/ peer pressure and the support or lack of support from the father of the infant, from grandmothers, friends, and health professionals, and from advertisements on television and radio.
As part of the main cohort study, mothers also were visited at home by other trained interviewers twice a week for 12 months to collect daily information on breastfeeding and use of water, teas, juices, and other milk and food, using a structured questionnaire. These data were used to establish the ages at which these liquids and foods were introduced and when breastfeeding was terminated.
Definitions
"Exclusive breastfeeding" was defined as breast milk alone (no other liquids or solids). "Duration of exclusive breastfeeding" was defined as the number of days before 2 consecutive days of predominant, partial, or no breastfeeding. "Predominant breastfeeding" was defined as breast milk with water, tea, or juice. "Partial breastfeeding" was defined as breast milk and other milk, with or without other liquids or solids. "Other milk" was defined as nonbreast milk with or without added cereal.
Data Management and Analysis
The questionnaires were checked daily for consistency and completeness. Data were coded immediately after editing. Double data entry was conducted by 2 people independently, using EPI-INFO, version 6.04 (Centers for Disease Control and Prevention, Atlanta, GA) for cross-checking.
Statistical analysis was undertaken with the Statistical Package for the Social Sciences, version 8.0 for Windows (SPSS Inc, Chicago, IL). Percentage distributions of sample characteristics were computed to describe the study group. Durations of feeding patterns were summarized using the median and interquartile range. The odds ratio (OR) was used as a measure of the association between a potential risk factor and the introduction of other milk within the first month of life. Risk factors investigated included sociodemographic and reproductive factors, birth weight, antenatal and delivery care collected at the first interview in the maternity ward, breastfeeding problems, home support and use of pacifier obtained at the second interview, and feeding practices obtained from the twice-weekly follow-up. Factors that had a significance level of 0.2 or less in bivariate analysis were selected for inclusion in multivariate analysis using logistic regression. This multivariate analysis was used to measure the predictive power of each explanatory factor, taking into account the effect of all other explanatory variables. The maximum likelihood ratio test statistic was used to assess the strength of statistical association.
RESULTS
Recruitment and Follow-up
Between the first and second interviews, 19 (5%) of the 364 mother-infant pairs recruited were lost during the follow-up (3 infant deaths, 1 refusal, and 15 moved). Thus, a total of 345 women were interviewed 1 week after the introduction of other milk. A total of 289 mother-infant pairs (79%) completed follow-up until 12 months of age.
Sociodemographic and Delivery Characteristics
The sociodemographic and delivery characteristics of the 364 mothers are shown in Table 1 . Half were from families with incomes below the poverty line of 0.5 minimum salaries per caput/mo (equivalent to US $60), and 44% were illiterate or had difficulty reading. Many were living in environments with limited sanitation and garbage disposal. Most (80%) were cohabiting with the infant's father. For 37% of the sample, this was their first infant, and 36% were adolescents. Most (82%) had received some antenatal care. In 91% of cases, the mother was the primary caregiver.
Attitudes Toward Breastfeeding at Delivery
When interviewed in the maternity ward, mothers were positive toward breastfeeding and aware of its benefits. Almost all (96%) considered breast milk to be better than other milks, and 91% could state correctly at least 1 benefit of breast milk. Most (81%) considered breast milk to be better for the infant's health than other forms of feeding, whereas 17% thought that a combination of breast and other milk was better. Most (89%) also considered breastfeeding to be better for the bonding of mother and infant.
Mothers were less positive about breastfeeding and maternal health than they were about its benefits to infant health: 32% thought that a combination of breast and other milk was better for mothers' health than other feeding methods, and 62% thought that breastfeeding alone was more advantageous. Of the 266 mothers who had breastfed by the time of the maternity interview, 63% reported the experience to be pleasurable, whereas 15% reported that it was uncomfortable.
Breastfeeding Culture and Mothers' Intentions
The study population has a tradition of breastfeeding and no taboo against colostrum. Most mothers reported that they and their siblings had been breastfed as infants. Of those who had had an infant previously, 81% had breastfed previously and 98% of the sample said that they intended to breastfeed their new infant, but few intended to breastfeed exclusively as 54% intended to start water within the first month and 77% intended to start tea (usually chamomile or fennel). Special small bottles (chuquinha), used for feeding water and tea, were brought to the maternity ward by 51% of mothers and an additional 40% had one at home.
Almost all (83%) intended to use a pacifier, and 68% had brought one to the maternity. An additional 20% had a pacifier at home. Thus, although breastfeeding is the norm in this population, infants usually are given water and teas in bottles, and pacifiers.
When mothers were asked whether they thought that exclusive breastfeeding for 6 months would be easy or difficult, most (66%) thought that it would be difficult. Multiple reasons were given, which tended to pertain to difficulties for the mother, such as its being too demanding and too exhausting, but the needs of the infant for water, tea, juice, and other food also were mentioned widely. Only 37%, however, thought that continuing any breastfeeding for 1 year would be difficult.
In contrast to the clear intentions of most mothers regarding the age when they would introduce water and teas, only 57% said when they intended to start other milk and only 45% said for how long they intended to breastfeed. One fifth of mothers (22%) said that they would start other milk within the first month. Of those who specified duration, 55% said that they would end breastfeeding at 5 to 6 months and an additional 20% said that they would end before 5 months. Figure 1 shows the mothers' actual practice during the first year of their infant's life. Almost all (99%) breastfed. Water/tea was given to 72% of infants on the day of birth and to 80% during the first week; by 4 weeks, this had risen to 88%. Other milk was introduced by 58% of mothers by 1 month. The median duration of exclusive breastfeeding was 0 days (interquartile range [IQR]: 0 -2), and the proportion of children who were breastfed exclusively at 4 and 6 months was 1.5% and 0.6%, respectively. The median age for starting other milks was 24 days (IQR: 8 -58), with these milks mostly given by bottle. At 6 months of age, 65% of infants were no longer breastfed. Among the 289 children who were followed up for 12 months, 20% were still breastfed at 1 year and their median duration of breastfeeding was 116 days (IQR: 56 -298). Pacifiers were given to 56% of infants within the first week, and an additional 18% started within the first month.
Breastfeeding Practice
Difficulties Encountered
At the second interview, 31% of mothers said that they had experienced difficulties initially with breastfeeding. Most of these (48%) were breast/nipple problems. At this interview, 40% of mothers reported having current problems. These were related primarily to the perceived poor quality or quantity of breast milk (50%). When asked about their decision to introduce other milk, 33% said that it was a difficult decision and 59% said that it was easy. Once the decision was made, 32% felt relieved but 58% were worried.
Changes in Opinion About Breastfeeding at the Second Interview
Questions regarding mothers' opinions about particular aspects of breastfeeding were repeated at the second interview when other milk had been started. Consistent responses were found regarding their enjoyment of breastfeeding, the benefits of breastfeeding for bonding and preventing illness, their opinion about breast milk compared with other milks, and the ease or difficulty of continuing breastfeeding for 1 year. Responses to some questions, however, were less positive on the second occasion. Thus, fewer considered breastfeeding to be better for the nutrition of the infant (down from 74% to 62%) and fewer considered breastfeeding to be better for maternal health (down from 62% to 41%). In each case, the shift was toward a more favorable opinion of a combination of breast and other milk.
Reasons for Starting Other Milk
The reasons that received the highest percentages of "very/fairly important" responses from mothers as to why they started other milk were infant is always hungry (53%), milk has dried up (34%), and infant cries a lot (32%). The reasons breastfeeding makes the mother feel weak, mother needs to go back to work, and mother's food intake is not enough were given as "very/fairly important" by 10% to 16% of mothers. All other reasons received Ͻ10% of "very/fairly important" responses. Among mothers who introduced other milk within 1 month, 67% gave "infant always hungry" as a "very/fairly important" reason for introduction, in contrast to 34% of mothers who started other milk later.
Health Service Support
Provision of antenatal care in northeast Brazil has been given considerable priority in recent years, and coverage has improved markedly. In the study population, 82% of mothers attended antenatal care, 97% of whom reported seeing posters at the clinics promoting breastfeeding and 74% reported receiving breastfeeding advice. However, 34% of these could not recall any of the advice given, and 13% had misconceptions.
Apart from the large metropolitan areas, maternity services in northeast Brazil have been given relatively low priority within the health system and maternities rarely have access to pediatricians. Support for breastfeeding was poor in the maternity wards in the study population. Twenty-six percent of mothers reported having held the infant in the delivery room, and 6% of infants were put to the breast there. Seven percent of mothers received help from staff to start breastfeeding, and 10% received breastfeeding advice in the maternity ward. A high proportion of mothers (27%) were discharged without having started breastfeeding.
When asked about the management of engorged breasts, 18% had been informed what to do by health staff. Nine percent of mothers could give a correct response for the management of cracked nipples.
Media and Family Support for Breastfeeding
When mothers were asked about media promotion, 67% had heard or seen advertisements on the radio or television promoting breastfeeding, and 38% had heard or seen advertisements for other milk for infants.
At the second interview, mothers' perceptions concerning the opinions of their partners and relatives about the pregnancy just completed and about breastfeeding were explored. The perception of the majority of the sample (81%) was that their mothers had accepted the pregnancy favorably and, likewise, 87% of the partners. Mothers and partners were perceived as being in favor of breastfeeding (72%), and 47% of in-laws were. For 67% of the sample, the relationship with the partner was said to be good or very good. 
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Determinants of Introduction of Other Milk Before 1 Month
In bivariate analyses, 15 maternal and infant explanatory variables were associated with the introduction of other milk during the first month of life, at or below the 0.2 level of statistical significance. These variables were included in multivariate logistic regression analysis; the crude and adjusted ORs are presented in Table 2 . The 2 factors most strongly associated with early introduction of other milk were use of a pacifier, especially within the first week (adjusted OR: 4.01; 95% confidence interval [CI]: 2.07-7.78; P Ͻ .001), and intention to start other milk during the first month (adjusted OR: 3.79; 95% CI: 1.74 -8.24; P Ͻ .001). Giving water/tea (via a chuquinha) in the first week (adjusted OR: 3.07; 95% CI: 1.56 -6.03; P Ͻ .001) and not starting breastfeeding in the maternity ward (adjusted OR: 2.59; 95% CI: 1.34 -5.04; P ϭ .004) also were significantly associated with early introduction of other milk. Mothers who reported having initial problems with breastfeeding were more likely to start other milk early. Sociode- mographic factors, parity, birth weight, and visits for antenatal care were not independent predictors for the early introduction of other milk. Early introduction of other milk was significantly associated with shorter breastfeeding duration (Mann-Whitney comparison of means, P Ͻ .001). The median duration was 65 days for mothers who started other milk during the first month, compared with 165 days for other mothers.
DISCUSSION
The general picture gained from this study is typical of that shown by others in Brazil. 2, 5 Although breastfeeding is common, it rarely is exclusive and takes place for a relatively short duration. It also is evident that the substantial breastfeeding promotional efforts made in other parts of the country have failed to reach areas such as these interior towns. This study goes further, however, and offers a number of explanations for this picture and indicators for future intervention.
Many aspects of the study population favored breastfeeding. They intended to breastfeed, were aware of the benefits to their infants, enjoyed breastfeeding, and perceived family approval for their decision. Nevertheless, at delivery, most mothers intended to give water, teas, and pacifiers at an early age and only approximately half had a plan as to when to start other milk or for how long to breastfeed. Early introduction of other milk was strongly associated with earlier termination of breastfeeding.
A key factor associated with the early introduction of other milk was pacifier use, especially in the first week of life. This early use of a pacifier was not associated with nipple problems (P ϭ .56). In sucking a pacifier, the infant opens the mouth only a very little and may find it difficult to switch to grasping the breast with a wide-open mouth and establish a normal breast-suckling technique. 11 Furthermore, it is possible that using pacifiers in the first week resulted in infrequent suckling and lack of breast stimulation, which in turn reduced breast milk production to such an extent that additional milk was needed. Consistent with this hypothesis is that "infant always hungry" was the most important reason stated for starting other milk before 1 month.
In Sweden, pacifier use was associated with shortened duration of exclusive breastfeeding and shortened overall duration, but the increased risk was small and there was no significant difference in overall duration between those who started a pacifier in the first week and those who did not. 12 The increased risk was similarly small (approximately 1.5) in the United States, 13 and no impact on early weaning was found in Canada. 14 In southern Brazil, however, a marked effect on the risk of shortened duration was found with a hazard ratio of 3 associated with pacifier use at 1 month. 15 For intense users, the risk increased. 16 We did not assess intensity of pacifier use, but infants in the study population are commonly observed to have pacifiers in their mouth for most of the day. Intensity of pacifier use is likely to explain, at least in part, intercountry differences in risk of shortened duration of breastfeeding. Differences in sample characteristics also may influence outcome. In the Swedish study, 12 65% of mothers were university educated and had successfully breastfed previously for at least 4 months and intended to breastfeed for at least 6 months. The US mothers also were privileged and well educated and were offered help with breastfeeding at every follow-up contact. 13 The use of the chuquinha in the first week for feeding water/tea can similarly be expected to interfere with the establishment of a normal breast-suckling technique and hence to a reduction in milk production and early introduction of other milk. Furthermore, the feeding of water/tea could make infants less hungry and hinder establishment of a good milk supply. Our results showed that early introduction of other milk was more likely to occur when water/tea was started in the first week compared with starting later.
Our findings do not support a laissez-faire attitude toward pacifiers. 17 Although we accept that proscribing harmless practices would be inappropriate, our view is that pacifiers pose a serious threat to breastfeeding, especially when started early. We believe that strategies are needed to reduce their use. In an ethnographic study in southern Brazil, 16 pacifier use was considered normal behavior and pacifiers were regarded as soothing, pretty, cute, and a symbol of social status. Most mothers (86%) were of the opinion that pacifiers had no effect on breastfeeding, whereas our findings indicate the opposite to be true. Many health professionals in Brazil also have positive attitudes toward pacifiers. Changing social norms about pacifiers will be difficult. In Sweden, however, there has been a declining trend in pacifier use in the first week of life, and there was a sudden drop in 1992 (from 57% to 36%) coincident with the launch of the Baby Friendly Hospital Initiative. 12 In Brazil, a more achievable short-term goal may be to delay their introduction. Formative research is needed to identify approaches and motivational messages for achieving such a goal.
Strategies to reduce the feeding of water/tea, especially in the first week, also are warranted. Although giving water/tea is considered normal behavior in many countries, successful interventions have been implemented, for example, through community peer counselors in Bangladesh. 18 We do not know the reasons for why 22% of mothers intended to start other milks in the first month of life, but it is possible that improved support might persuade at least some of these mothers to delay introduction. Our findings suggest that current support for breastfeeding was poor, and a considerable proportion of mothers experienced problems for which they were insufficiently equipped. Although most mothers attended antenatal care, 47% either received no advice about breastfeeding or could not recall it, and 13% had misconceptions. Mothers who left the maternity ward before having breastfed or who had problems when they started breastfeeding (usually nipple problems) were significantly more likely to introduce other milk before 1 month. Discussions with health service staff have identified a need and a desire for training on breastfeeding support. Plans for such a training intervention have been developed for implementation in the study area and will address the key risk factors found here for early introduction of other milk, as well as other supportive measures.
Although not all births were sampled for this study, the socioeconomic and demographic characteristics and the feeding patterns of this sample are comparable to those of urban populations in the interior of Pernambuco 7 and similar to other interior areas of northeast Brazil. Thus, we believe that the findings would apply similarly in other urban interior communities in this region. Methodological strengths of the study include the low loss to follow-up and the prospective twice-weekly collection of infant feeding data, which avoided recall bias and gave precision in identifying the day when other milk was introduced. Methods that were based on the application of attribution theory 10 allowed detailed information on opinions and perceptions, which typically is collected on small subsamples, to be collected for the entire sample and quantified.
CONCLUSION
This study identified areas for future action in the development of breastfeeding promotion in northeast Brazil, which might also prove to be appropriate in similar communities with low rates of exclusive breastfeeding and especially where the use of pacifiers or giving water/tea in chuquinhas is common.
